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By Professor S. METALNIKOFF,

Institut Pasteur, Paris.

It is conmonly known that the skin serves to prntect the

inner organs from various harmful effects. Whereas in many ani-
mals it is eovered by special hard structures, such as scales,
which protect it from injuries, in man and the majerity of
mammals the skin forms a tough and elastie tissue which is easily
damagede. Sometimes the slightest lesion of the skin will
allow various micr~bes and parasites te penetrate through it and

rnvoke grave disecase bnth in the skin itself and in the organ=
ism. Infection with such diseases as small-pnx, anthrax, sta-
phylecncel and streptecocei, syphilis ete., takes place mainly
through the skin.

Until quite recently the idea prevailed that the skin
played only & passive rale in the defence of the organisme.
Agcording to UETCHNIXKOFF's theory, the chief protective agents
of the skin are the phagocytes which are cenveyed to the skin
with the bland. It has recently been shown,; however, that the
skin itself is capable of taking part in the defence reactions

of the organism, independently of phagoacytosise.
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This funcion of the skin was convineingly demenstrated
by the brilliant works of BREZREDKA on leocel immunity which
provided new methods of {mmunization of the skin against various
diseases.

As is kxnewn, the skin consists of the fallowing twoe

layers: the outer gpidermis or cutiele and the inner dermis

oy coriume. The epidermis consists of flat epithelial cells

arranged in several layers. Those of the mupper layer (stratum

enrneun) beceme dried and are cast off, carrying away with
them the dirt and varinus micrebes adhering te the surface of
the skine This layer rests upen hyaline cells conposing the

gtratum luecidum, below which is the sn=-called Malpighian layer.

This layer consists of several rows of cells interspersed
between which are numersus lympheid cells.

The remarkable complexity of the structure of the skin
is in keeping with the variety of functiens it performs.

In the first place, the skin acis as an extremely
resistant and elastie barrier protecting the bndy frem the
penetration of various parasites. The skin is permeated by
gountless sensory nerve endings which serve to collect and
conduct the varinus éensatinna, gsuch as cnld, heat, pain,
touch. These sensatiens give warning of danger and cause
the nrganism te react accordinglye. Apart frem this, there
are ather impertant functiens of the skin. One of these is

respiratory: The skin absorbs oxygen and discharges ocarben




alse serves te regulate the temperature of the
effected by the activity of the sweat glands.
At high temperatures ths perspiration becemes mnre vigernus
increased evaporation which in its turn leads teo a
temperature of the bedye.

Lactly, there is the excretrry functisn, many harmful
products of metabnliem being eliminated frem the organism in
the sweat. The skin shares this function with the kidneys
and thus relieves the latter of seme of its wark. The magnie~
tude of this work is illustrated by the fellewing figures: an
adult loses al 1/67 of his weight, or 1 kilegram in fluid ,
through the

hus serves not only as & protective tegument,
an organ of definite phyveinlagicrl pracessceg of vast
importance in the life of the nrganism.

Ite role is of special importance in the defence of the
organism against variouz parasites and micrebes, i.e. in irmue-
nity, both natural and acquired, Ifrian is able to protect hime
self against the invasion of the numereus miernbes this is due
entirely to the defensive activity of the skin.

The skin containg an ennrmeus army of phagnoytes, smme
of which are mntile and anthers statienary, which rapidly engulf
and digest the microbes that have penetrated inte the skin.

In cases, when the micronbes prove tea be very registant

and the lncal phagecytes are unable tn sverceme them, numersus

minute bPhagneytie cells or micraphs;

668 come tn their assistance.
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These cells are always present in the bleed and, when the
necessity arises, they penetrate threugh the walls of the
vesselg and attack the affected site. A real battle then
ensues which frequently ends in the destruction of the mie
crabes. Semetimes, however, the microphages prove to be
unequal to the struggle and perish themselves. Then large
nunbers of macrophages, or large phagecytes, appear on the
scenes These cellsywhich are capable of stranger resist-~
ance » Join the i=sue and oftem ingest and destrey the weake
ened microphages tegether with the microbes.

The process does nat always end herey however. Very
nften tbe.microbes proaduce poiseneus substances or toxins
which gradually peisen bath the micrephages and the macrephae
ges, while they themselves begin to multiply intensively.
This state of affairs results in twe remarkable phensmena.

In cases when the infected focus is in or under the
skin, an abscess is formed at the site. The infected focus
beconmes surrowmded by large numbers of micrephages and macro-
phages, and a barrier is formed on its lewer surface, prevente-
ing the micrebes from penetrating beyend it inte the inner
tissues., This barrier surrnunds the focus frem three sides.
On the fourth side , which is in direct centact with the sur-

face nf the skin, & process of gradual destruction »f the skin

takes place. At this perind a feeling of pain is frequently
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experienced by the patient. The destruction of the upper
layers of th in is due te the digestive ferments liberated
by the dead ph
process leads to a gradual attenuation of the

il it finally ruptures and the entire contents of
the abscess te ' ns of phagecytes and
masses of microbes are discharged. The yellowish-green pus
observed in such cases 12 28 e a mixture of myriads of
phagocytes and microbes.

In cases when the infective focus is far frem the
suriace of the skin the miecrnbes are ingested by so-called
giant-cells which are formed by the fusion of phagocytes.
This is an example of conperation among the cells: the task
which cannot be perforn he separate cells, the phago-
cytes, is relegated by the organism to groups of united cellse
These giant-cellsbecome surrounded by other cells which form
around it & connective ~tissue capsule.

In this way, the microbes become immured and isolated
from the healthy tiscuese. The phennmenon described is com~

monly observed in tuberculosis of man and animels. It assists

the organism considerably in its struggle ageims t the tu-

bercle bacilli and frequently results in its complete re-
COVETYe These processes have also been studied by us in
insectsy in wvhich phagocytes are present and the formatioen

of capsules andabscesses are nbservede.




Recently there have appeared a series of remarkable
investigations, by Prof. BEZREDKA, dealing with local im-
munity and the role of the skin in immun 1itye

BEZRTDKA has demonstrated the impertance of the skin
and its pretective properties nnt only in natural imrunity,
but in acquired imrunity as welle. Guinea-pigs on which his
work was conducted are extremely susceptible te the microbes
of anthrax. All attempts te immunize nr vaccinate these
animals by means of PASTEUR's attenuated cultures failed.
Taking inte censideration the faet that the skin is espec~
ially sensitive to anthrax cultures BEZRUDKA attempted to
vaccinate guinea-pigs by rubbing the vaccine inte the skin.
From the very first experiments it became evident that such
vagcination was cquite practicable and resulted in the product-
ion of a lasting immunityy¥ net enly »f the skin, but extend-
ing teo the whole organism.

liore striking resulis were obtained with staphylo=
cocci and streptecncei which are respensible far furuncles
or bnils and various inflammatery processes in the skin and
inner organs of man.

BEZREDKA's experiments have shown that the injection

of staphylncoccus vaccine inte the skin, and even rubbing or

moistening the skin with the wvaccine gave rise to imrunity

in an extraordinary short time. On the other hand, subcutameous
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or intraperiteneal injection failed te produce any lasting
immunitye. In the course of these experiments no antibodies
were nbserved. Similar experiments were carried out with
streptocncei. Cutanenus immunizatisn against these danger-
ous miernbes proved in be as easy as in the case of staphy-
loconcci. Further experiments by BEZREDEKA demonstrated that
the immunization was quite successful nnt only with vacecines
( i.es cultures of microbes heated to 55°Ce) » but alse when
filtrates of these cultures, deprived nf the microbes; wers
egpployede. These filtrates were named "antiviruses"s At
present the applicatieon of BEZREDKA'g antiviruses is widely
employed for various discases with remarkable results.

All these facts show that the skin plays a very

essential role not only in the defence of the orgenism against

ag
various infectious diseases,but alseo in the establishment of

a lasting acquired immunity.

It is thus seen that the skin is an organ »of extra-
ordinary complexitye. It respires and excretes the noxious
products of metabnlism, i.e. it Pelieves the Lungs and kid=
neys of part of their work. Then the skin regulates the
temperature of the bedy. It is furthermore supplied with
sensnry nerve endings which evoke in it the sensation of
cold; heat and pain and thus regulate the activity of the

entire organism threugh the central nervous
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The skin is one of the mnst necescary and active
argans of prntection against all kinds of parasites and
microbes all ~f which are constantly trying te penetrate
inte the nrganisme

The extreme importance of the skin is alse due to
the fact that it is the site through which vaecinstion is
effected; i.e« the protection of the arganism against va-
rious dangerous discases.lt is thus obvious that it is ne-
cessary te maintain the skin in an active state, not allow-
ing it to decline or degenerate.

The life of the cultured man, living in towns, is,
however, usually associated with an atrophy of the skin,

it hag been known, since the time of the great French
biologist, LAMARCK, that use causes every nrgsn to become
stranger and more vigeronus, while absence of exercise and
activity render it inefficient and brings abrut its atrephy.

By living in warm dwellings and covering ourselves
with clothing we condemn our skin to constant inactivitye.
in the eourse of tine,; especially in elderly people, the
skin gradually falls inte complete decay and ceases te re-
act with the power and energy characteristic of the skin
of a young erganism.

ot only the skin itself, but the entire organism,

and especially our vascular system, suffer frem this. As

is known, the skin contains an ennrmous netwnrk of large
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and small blood-vessels which bring nutrition te the skin®
Under the influence of inactivity the walls of the vessels
lose their elasticity and power te react against external
stinmuli. This condition leads to premature seclernsis of the
vessels and causes the diseases of the heart which are so
Prevalent among members of the professiocnal classes.

Since the skin is seo clnsely connected with health

special attention should be devoted to the maintenance of

its activity. This cen be attained by artificial meansg,

+2o Dy gbecial exercises for the skin.

During the warm part of the year it is necessary to
have air and sun baths; to wear very light garments, and
occasionally bathing-crstiumes. It is advisable te walk and
perform some work im the open air, for gvery kind of physical
exerci;e causes the excretisn of sweat and stimulates the
activity of all the cells of the skin. During the cold time
of the year varinus artificial methnds for promnting the fune=-
tion of the skin should be It igy first of all, re-
comnended to m z he skin every morning with a rough glove,
after which it is useful te rub it with conl water. Ordinary
baths, shower baths or Russian baths are all efficacinus in
increasing the activit& of the skine. They, moreover, cleanse
the skin by remnving frem its surface the grease and dirt which

plug up the openings of the sweat glands. Of equal importance




are walks, games

R

All these measures,; hy 1fereing the protective

functions »f the skin, assis e preservation of heslth

and in the prnlengatien of




